Relationship of chloroquine-induced redistribution of a neutral aminopeptidase to hemoglobin accumulation in malaria parasites.
To study the relationship between neutral aminopeptidase activity and hemoglobin accumulation in malaria parasites, we treated mice infected with Plasmodium berghei NYU-2 with chloroquine intraperitoneally in doses ranging from 0.3 to 3 micromol per 25 g mouse. Preparations of infected erythrocytes (normalized to represent 1000 parasites per 1000 erythrocytes) hydrolyzed 1200 nmol of leucine-p-nitroanilide per minute per milliliter of packed erythrocytes, which was 10x more than that of uninfected preparations. The activity in infected preparations was distinguished by resistance to ferriprotoporphyrin IX and puromycin and susceptibility to inhibition by ethanol and Tris. Chloroquine treatment caused the activity in unwashed membrane ghosts of infected preparations to decrease by 50% despite an increase in total activity. Concomitantly, hemoglobin in washed membrane ghosts increased. Electron microscopy revealed that the hemoglobin was retained in endocytic vesicles. Chloroquine-induced redistribution of a neutral aminopeptidase may be the cause of hemoglobin accumulation in endocytic vesicles of malaria parasites.